It was found that, the blends of pyrolysis tire oil (TPO) of waste tire can efficiently be used in diesel engines, without any engine modifications.
INTRODUCTION
Currently fossil fuel crisis, is the major problem and in the coming years, its demand is going to increase tremendously. On the other side, waste disposal problem and environmental concern, is also a biggest challenge in front of scientist. These concerns force us to seek for new, clean and efficient waste-to-energy technologies.
A waste-to-fuel technology, offers a very promising solution approach for both issues. The increasing demand of power powered vehicles, resulting in wide availability of scrap tires. About one billion waste tires are produced every year, over the globe [1] . Tire waste is a serious environmental problem, since they serve as breeding sites for mosquitoes and rodents, and feature large fire hazards [2] . Tires are difficult to deteriorate, pollute various ecosystems and causing damage to plant and wildlife. The disposal of scrap tires is a growing problem worldwide.
Since they are artificial polymer and also not biodegradable material, hence it is considered as a serious pollution problem, in terms of waste disposal. Since, rubber from tires has high calorific value (35-40 MJ/kg) [3] and as well as, considerable amount of carbon black makes them a good feedstock for fuel production.
Pyrolysis represents an environmental friendly and efficient way, to transform solid wastes into fuels, waste tire has been identified, as a promising alternative for removing scrap tires, from the environment [1, 4] . The pyrolysis process is based on breakdown of complex molecules, into simpler molecules by use of heat. The Tire Pyrolysis
Oil (TPO) used here, was made by pyrolysis of waste tyres at 500˚C, in the absence of oxygen, with a hydrocarbon gas, carbon black and steel wire, as by products. The process produces gaseous, liquid (condensate) and solid fractions. Liquid phase can be used for power generation, in industry and as fuel in automotive engines, serving as unconventional fuel alternative, to the petroleum derivatives.
Many studies show that, the characteristics of the products obtained from the tires pyrolysis, differ by operating conditions such as temperature, pressure and residence time [5, 6, and 7] . Besides the environmental and sustainability benefits, tire pyrolysis must contribute economically, to generate cheaper fuels, if the process is deployed on a large scale.
MATERIALDS AND PROCESS DESCRIPTION
In the present study, TPO was extracted from large stock of waste tires using horizontal axis rotary type reactor, with a recycling capacity of 8 tons per batch. Before reaction process, waste tires were cut into a number of pieces and steel wires were removed. The process was carried out between 500 º C and 550ºC. The products of pyrolysis, in the form of vapor were sent to a water cooled condenser and the condensed liquid was collected as a fuel. 
Figure1: Horizontal Axis Rotary type Pyrolysis Reactor

Preparation of Blends
Tire Pyrolysis oil at two different compositions was blended with diesel, using handmade technique. Pyrolysis tyre oil is blended in 10% and 20%, with pure diesel to prepare 500 ml of blended fuel at a time. These blends are termed as TPO10 and TPO20. The percentage ratios of pyrolysis tyre oil and Diesel in blends are:
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EXPERIMENTAL PROCEDURE
• First Switch on power supply.
• Check water supply connections to engine and dynamo meter, through rota meter.
• On fuel supply, if separate arrangement is done for storage & supply of biodiesel.
• The engine is started and warm up for 20 minutes.
• Start the computer and select the mode (configure) to enter the data.
• Select the run option.
• Each test is conducted and data is stored at five different loads, as on 0, 4, 8 load.
• Engine is run for 10-25 minute for one test and data available is stored by log key at the
• End of time interval.
• Next tests are conducted in sequence like pure diesel, T10%& T20%.
CALCULATION OF ENGINE EFFICIENCY
Efficiency is the relation between the power delivered and the power that could be obtained if the engine operates without loss of power. Depending upon whether it is brake power or indicated power the terms break thermal efficiency or indicated thermal efficiency is used. 
RESULT AND DISCUSSIONS
Indicated Power for Pure Diesel is maximum at all loads conditions. The indicated power of TPO10 and TPO20 is very less compared to Pure Diesel. The power available at the crankshaft to do work i.e., BP for TPO10 and TPO20 is very close to Pure Diesel. It starts increasing after the few minutes of continuous running of engine. Figure 4 is showing that the power produced by TPO10 and TPO20 is quite low compared to Pure Diesel but Figure 5 shows that Brake Power for TPO10 and TPO20 at different load conditions is higher than Pure Diesel. The conclusion of the above statements is described in Figure 6 which shows that the frictional losses of TPO10 and TPO20 are vey less in comparison to Pure Diesel. Frictional losses reduce at higher loads. Lower % of frictional losses makes the tyre pyrolysis oil, suitable for future as an alternative fuel.
It was noticed that, indicated thermal efficiency for Pure Diesel is maximum, at all loads conditions. The indicated thermal efficiency of TPO10 and TPO20, at half load condition is close to Pure Diesel values. Pure Diesel has the lowest brake thermal efficiency, available at different load conditions comparing with TPO10 and TPO20. -25% of scrap tyres are being recycled, by this process. As a result, scrap tyres won't be disposed of into the environment in form of landfills or wastes; rather they will be properly processed and converted to useful products. The fact that, pyrolysis of waste tyres is considered to be a useful solution, to protect the environment, it can also be made available with low cost.
TPO10 and TPO20, results were very satisfied and can be used as an alternative fuel, after evaluating few more properties and emissions. Brake Power for TPO20 is better than Pure Diesel and TPO10, and overall results also states that, 20% of tyre pyrolysis oil can be blended with diesel for better results, at cheaper costs. In future, higher ratio of TPO can also be examined.
